The aim of the present study was to explore changes in the autonomic stress response of Psychology students in a Psychology Objective Structured Clinical Examination (OSCE) and their relationship with OSCE performance. Variables of autonomic modulation by the analysis of heart rate variability in temporal, frequency and non-linear domains, subjective perception of distress strait and academic performance were measured before and after the two different evaluations that composed the OSCE. A psychology objective structured clinical examination composed by two different evaluation scenarios produced a large anxiety anticipatory response, a habituation response in the first of the evaluation scenarios and a in the entire evaluation, and a no habituation response in the second evaluation scenario. Autonomic modulation parameters do not correlate with academic performance of students.
Introduction
Immersion of university student in clinical practice is considered essential for the adequate acquisition of therapeutic skills, especially in Health Sciences, where students access the learning experience by simulation signatures [1] . In Psychology degrees, simulation is used to recreate spaces as faithful as possible to reality and allows the student to make mistakes that improve their learning and do not endanger patients´s afety [2, 3] . Competencies acquired through clinical simulation exceed theoretical knowledge and include technical skills, teamwork, decision making or interpersonal communication [4] [5] [6] , which indicates that exposure to simulated scenarios is a significantly valuable tool in educational development, evidencing progress in information retention and stress reduction [7] . In this line, the objective structured clinical examination (OSCE) is a method of assessment increasingly being used as programs to assess clinical competencies in Psychology. However, psychophysiological changes associated with the stress response, might affect student's performance remain unknown.
Clinical simulations are stressful environment due to the novelty and uncontrollability of the situation, anticipatory anxiety and autonomic stress response can have negative effects causing the reduction of the bloodstream in pre-frontal areas where they are located executive functions [8] . The most evident expression of stress impact in academic field is the student's performance decrease due to the interference in mental functions as attention and working memory [9] [10] [11] . Once the hypothalamic-pituitary-adrenal axis, triggered by the release of glucocorticoids and catecholamines, is activated, these chemical mediators reach the brain structures involved in memory and learning [12] . Prolonged exposure to stressful events during the execution of a task can affect fundamental structures such as the hippocampus due to the repeated activation of this axis [13] .
The analysis of anxiety response in stressful physical situations has been conducted by previous research measuring the autonomic modulation by heart rate variability (HRV), [14] [15] [16] [17] [18] . It is known the negative effect of high sympathetic nervous system activation on memory and learning capabilities, since it affects the hippocampal regions associated with these functions. Its activation results in decreased mnesic performance, damaging the communication between neurons through the release of corticotropin and cortisol in the hippocampus. In this line, extreme sympathetic activation could produce even amnesia episode in highly stress environment as military combat [19] .
The goal of the present study was to explore changes in the autonomic stress response of Psychology students in an OSCE and their relationship with OSCE performance. The starting hypothesis were: i. students would present a habituation response during the OSCE, decreasing sympathetic modulation; ii. students with lower sympathetic modulation would archive higher OSCE performance.
Material and methods

Participants
We analyzed 14 volunteers' students of Psychology degree last course. Five of participants were men and 9 were women, aged between 21 and 26 years old (M = 24.0; SD = 2.0). All the procedure was conducted following the Helsinki Declaration (as revised in Brazil, 2013) and all the participants filled an Informed Consent form previous start the research.
Measures and instruments
The autonomic modulation of the participants was analyzed by the HRV measurements. HRV was monitored by the analysis of R-R interval of the heart beat with a Polar V800 heart rate monitor (Polar, Kempele, Finland), validated instrument for HRV analysis [20, 21] . The R-R series was analyzed using the Kubios HRV software (version 2.0, Biosignal Analysis and Medical Imaging Group, University of Kuopio, Finland), developed in accordance with the recommendations of the existing scientific literature [22] . This software has demonstrated it is extremely valid, and capable of registering non-linear trends that are often presented in registers of variation in the time interval between beats (R-R) [23] . The data were interpolated in a range of 4 Hz, in accordance with the software recommendations [24] .
The following physiological measurements were evaluated: the low-frequency band in normalized units (low-frequency LFn); the high-frequency band in normalized units (highfrequency, HFn); percentage of differences between normal adjacent R-R intervals greater than 50 ms (PNN50); the square root of the average of the sum of the differences squared between normal adjacent R-R intervals (RMSSD); heart rate; and the sensitivity of the short-term variability (SD1) and the long-term variability (SD2) of the non-linear spectre of the HRV.
Design and procedure
We analyzed the autonomic response in an OSCE composed by two clinical situations of 12 min of duration separated by 3 min as Fig. 1 shown. A within-subject design was to explore changes in 6 psychophysiological variables: LF (nu), HF (nu), PNN50 (No.), RMSSD (ms), SD1 (ms) and SD2 (ms); assessed in 7 moments along the OSCE: M0, (pre-session interval); M1 (interval corresponding to the first third of the clinical situation 1); M2 (interval corresponding to the last third of the clinical situation 1); M3 (interval corresponding to recovery time); M4 (interval corresponding to the first third of clinical situation 2); M5 (interval corresponding to the last third of clinical situation 2); M6 (post-session interval) and subjective perception of distress strait by a scale of subjective distress units (SUDS) with scores of between 0 and 100 [25] in M0 and M6.
The evaluation was conducted in the simulated hospital located in the Faculty of Health Sciences of the University. The process begins with the placement of the Polar V800 heart rate monitor (Polar, Kempele, Finland) during the preevaluation (M0).
The coordinator indicates to each student the number of office to which they must attend and when indicated, they enter to attend the patient/s simulated to wait. Each student has 12 min to try to solve the unknown situation with all the skills and knowledge acquired during the degree (M1/M2). At the end of the time, the student leaves the office and waits for 3 min to be given the reference number to be referred (M3). The coordinator indicates the consultation and the students are faced with a simulated and novel scenario for the second time (M4/M5). Finally, students who have finished the evaluation process maintain the devices for a further 3 min, postevaluation time (M6).
Data analysis
The statistical analysis was carried out using the SPSS 23.0 statistical program. Descriptive were analyzed for each variable (M, SD) and a multivariate analysis of variance was carried out to evaluate the effect of the sessions, of moments during the session and their possible interaction on the physiological and psychological measurements analyzed. The Tukey test was used for ad-hoc comparisons. The significance level was 0.05.
Results
HF values decreased, and LF, RMMSD and SD2 values are significantly increased during the simulated evaluation ( Table 1) .
The SUDS decreased their value from 58.7 ± 28.3 to 33.3 ± 27.6 after the OSCE, and the academic performance of students in the OSCE was 6.6 ± 0.8 points. Regarding the correlation analysis, no significant correlations were found between HRV parameters and the academic performance.
Discussion
The aim of the present study was to analyze the effect of autonomic modulation modifications of Psychology students in a OSCE and their OSCE performance. The initial hypothesis, was fulfilled because a decreasing sympathetic activity was measured; the hypothesis ii was not complied since no relationship between autonomic and OSCE performance were found.
We found a large anticipatory anxiety response of students since parameters of PNN50, RMMSD, SD1, SD2 and HF presented low values and SUDS archived a large value [17] . This anticipatory response was also evaluated in other stressful environment like military combat training or parachute Table 1 Changes (M ± SD) in the autonomic stress response of psychology students during the OSCE LF, Low frequency; HF, High frequency; PNN50, the proportion of NN50 divided by total number of NNs; RMSSD, Square root of the mean of the sum of the squared differences between adjacent normal R-R intervals; n.u., Normalized unit; SD1, standard deviations of the scattergram 1; SD2, standard deviations of the scattergram 2 jumps [26] [27] [28] [29] , context in which the participants are submitted to an uncontrollable, unpredictability and threatening environment, eliciting a response similar that the evaluated in the student of the present research. Analyzing the entire OSCE, a significant increase in SD2 was observed, fact associated with an increase in parasympathetic modulation [30] . This result is according to a habituation process, showing how students autonomic nervous system decreased the alert level and the hyperarousal response probably due to the decrease in the situation uncertainty and novelty and the increase in the predictability of the situations. This response has also been studied in other areas such as sports, firemen and police showing a relationship between decreased parasympathetic activity and increased performance [9, 18, [31] [32] [33] . In this line, the psychophysiological response is associated with the previous experience, showing novel subject a large anxiety response than veteran when they have to face stressful situations as parachute jumps [18] . Nevertheless, the habituation process evaluated by the SD2 variable was not observed analyzing other parameters as the RMSSD and SD1. Future research should study what is the most sensible HRV analysis to study autonomic modulation in this educational context. Analyzing the habituation process during the first situation (M1 vs. M2), the data shown a significant increase in HF and a decrease in LF. The modification of these parameters indicated an increase in parasympathetic modulation [17, 34] , probably due to a decrease in the anticipatory anxiety response. This response was also analyzed in Health Sciences degrees' students because the high emotional demand of these specific educational context [35] [36] [37] [38] [39] . An anticipatory stress response implies the use of strategies such as avoidance, when the subject believes that their limitations overcome the situation to be faced; or self-control. In this case, the students choose to reduce their concern by trusting their abilities [40] [41] [42] . By contrary, second situation (M4 vs. M5) showed a significant increase in sympathetic modulation. These results indicate that the recovery situation (M3) was not enough to elicit a situation of calm and relaxation that produced a decrease in the sympathetic response, increasing the sympathetic activation and a new anticipatory anxiety response [43] . This response has been studied in recent years in various areas, especially in sport contexts. In competition, athletes presented an anticipatory anxiety response that negatively affect athletic performance as well as increased the injury risk, presenting this response no gender differences as well as in winning and losing athletes [44, 45] . Analyzing the modification between the beginning of the first situation and the recovery period (M1 vs. M3) there was a significant increase in HF and decreased in LF, associated with a decrease in sympathetic modulation [46] , but it was lower than the value reached at the end of the first situation, showing the increased stress response anticipating the last evaluation situation.
Current data do not support the assumed correlation between autonomic modulation and academic performance. This fact may be due to scores obtained by student in the evaluation were very similar, future studies should improve the evaluation system in OSCE and check its relationships with psychobiological parameters. The creation of sensible and reliable tools to evaluate specifically and clearly the academic performance of students are still to be developed [47] . In this line, the use of objective indicators as autonomic modulation, could improve self-manage stress levels during the evaluation process increasing their academic performance. The use of autonomic modulation assessment could be also a valid tool to help teacher to understand and evaluate the learning process of student in clinical practice and simulation scenarios. Finally, the HRV analysis more sensible to analyze autonomic response of students in OSCE were that related with the frequency domain (LF and HF) and the nonlinear domain (SD1 and SD2), variables of time domain (RMSSD and PNN50) showed a lower sensibility to monitored autonomic modulation in this context.
Practical applications
The autonomic response is directly associated with variations in HRV parameters that are objectively measurable. The use of instruments to measure HRV in real time during OSCE could be a useful tool to increase students' performance. This information could help students to control the stress response using biofeedback instrument, as well could help teachers to improve the evaluation process and the design of these professional simulation environments. In higher education, students can benefit from the use of these instruments to face the evaluation in simulated environments, being able to obtain an objective measure of their stress levels. This will allow the conscious use of strategies and skills to reduce distress and improve global cognitive functioning.
Conclusion
A psychology objective structured clinical examination composed by two different evaluation scenarios produced a large anxiety anticipatory response, a habituation response in the first of the evaluation scenarios and a in the entire evaluation, and a no habituation response in the second evaluation scenario. Autonomic modulation parameters do not correlate with academic performance of students.
